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DETAILED ACTION 

1. This office action is in response to application 10/717,386 filed on 11/18/2003. 
Claims 1-7 remain pending in the application. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

3. Claim 1 is rejected under 35 U.S.C. 112, first paragraph, as containing subject 
matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application 
was filed, had possession of the claimed invention. The step of "automatically 
generating a plurality of design verification checks for use in connection with model 
checking, the plurality of design verification checks based upon application a set of one 
or more predetermined properties to the language-based representation of the 
hardware design" is not described in the specification. There is no description of such 
of verification checks for use in connection with model checking as originally filed. 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claim 1 is rejected under 35 U.S.C. 112, second paragraph, as being incomplete 
for omitting essential structural cooperative relationships of elements, such omission 
amounting to a gap between the necessary structural connections. See MPEP 
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§ 2172.01 . The omitted structural cooperative relationships are: "receiving a language- 
based representation of a hardware design and information regarding to the design 
intent" and "the application of predetermined properties to an annotated hardware 
design representation and to signal propagation among all the sentinel variables 
results in an exhaustive list of checks that confirm whether or not the 
predetermined properties hold true for the intended flow of logical signals". Claim 
1 has claim construction problem because the claim does not have information of that 
should be claimed. For example, "comprehensive verification checks are automatically 
generated based upon application of a set of predetermined properties to an annotated 
hardware design representation and the application of the predetermined properties to 
signal propagation among all the sentinel variables to confirm the intended flow of 
signals as defined by designer's intent". Lacking these essential components results 
omitted structural cooperative relationships of components that must be used for the 
verification. 

6. Claim 1 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. The step of "by determining whether one or more of the 
plurality of design verification checks are violated by the hardware design" is not 
understood because normally the design verification checks are used to verify whether 
the hardware design is violated by the checks. In addition, "a set of one or more 
predetermined properties" lacks proper claim antecedent basis. 
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Double Patenting 

7. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. See In re Goodman, 1 1 
F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 

USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 
1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970);and, In re Thohngton, 
418 F.2d 528, 1 63 USPQ 644 (CCPA 1 969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be 
used to overcome an actual or provisional rejection based on a nonstatutory double 
patenting ground provided the conflicting application or patent is shown to be commonly 
owned with this application. See 37 CFR 1 .130(b). 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

8. Claims 1 -2 are rejected under the judicially created doctrine of obviousness-type 
double patenting as being unpatentable over claims 1-13 of U.S. Patent No. 6,493,852 
B1 . Although the conflicting claims are not identical, they are not patentably distinct 
from each other because the patent claims refer to a method comprising inferring the 
existence of potential errors in the hardware design based upon the designer's 
expressed or implied intent regarding the intended flow of logical signals among the one 
or more variable by automatically generating a plurality of verification checks based 
upon designer/s expressed or implied intent, each check representing a condition that 
must be hold true in order for the hardware design to operate in accordance with the 
intended flow of the logical signals and determining if any of the checks can be violated 
during operation of circuitry represented by the hardware design. The patent claims are 
not teach model checking. However, the model checking is well known as admitted by 
applicants to verify properties of a circuit design. Therefore, it would have been obvious 
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to practitioners in the art to verify the circuit design using the generated checks as 
taught in the patent claims in connection with model checking in order to verify the 
properties of the circuit design in accordance with designer's intent and generated 
checks. 

9. Claims 1-2 are rejected under the judicially created doctrine of obviousness-type 
double patenting as being unpatentable over claims 1-55 of U.S. Patent No. 6,529,523 
B1. Although the conflicting claims are not identical, they are not patentably distinct 
from each other because the patent claims refer to a method comprising receiving 
information regarding an intended flow of logical signals in a hardware design, the 
intended flow including an indication of one or more variable in a language 
representation of the hardware design through which the logical signals pass and an 
indication of one more conditions under which each of the one or more conditions under 
which each of the one or more variables are to be associated with each of states and 
formulating a plurality of checks based upon a predetermined set of properties that must 
hold true in order for the hardware design to operate in accordance with the intended 
flow, conclusions regarding each of the checks being inferred based upon the states 
associated with the one or more variables during propagation of the logical signals. The 
patent claims are not teach model checking. However, the model checking is well 
known as admitted by applicants to verify properties of a circuit design. Therefore, it 
would have been obvious to practitioners in the art to verify the circuit design using the 
generated checks as taught in the patent claims in connection with model checking in 
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order to verify the properties of the circuit design in accordance with designer's intent 
and formulated checks. 



Claim Rejections - 35 USC § 102 

10. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

1 1 . Claims 1-2 are rejected under 35 U.S.C. 102(e) as being anticipated by Ly et al. 
(6,175,946). 

12. As to claim 1 , Ly et al. teach a method for automatically generating checkers 
(design verification checks) for finding functional defects in a description of a circuit (a 
language-based representation of a hardware design (see abstract). The method 
comprising receiving a language-based representation of a hardware design (Fig. 1A, 
description of circuitry); automatically generating a plurality of design verification checks 
(automatically generating checkers) for use in connection with model checking (related 
checkers or simulation), the plurality of design verification checks based upon 
application of a set of one or more predetermined properties (known defective behavior) 
to the language-based representation of the hardware design; verifying the hardware 
design, as implemented according to the language-based representation, against 
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intended behavior, represented by the set of one or more predetermined properties, by 
determining whether one or more of the plurality of design verification checkers are 
violated by the hardware design (the checker monitors behavior of the instance, the 
signals flowing to and/or from the circuit elements for conformance with the known 
defective behavior); and reporting results of the verifying (the checker generates an 
error message) (at least see summary). 

13. As to claim 2, Ly et al. teach a hardware description (for example Verilog or 
VHDL) (col. 6, lines 46-54). 



Claim Rejections - 35 USC § 103 

14. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

15. Claims 1-2 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Switzer et al., "Using Embedded Checkers to Solve Verification Challenges," 
(DesignCon2000), pages 1-20. 

16. As to claims 1-2, Switzer et al. teach using embedded checkers to verify the 
intended flow of signals of an IC design (see whole document). The checkers are 
inserted as comments in the HDL generated initially from RTL source code and used to 
verify the properties of the intended flow of signals through the IC design. Switzer et al. 
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do not teach model checking. However, the model checking is well known in the art as 
admitted by applicants and used to verify properties of a circuit design. Therefore, it 
would have been obvious to practitioners in the art to verify the circuit design using the 
embedded checkers as taught by Switzer et al. in connection with model checking in 
order to verify the properties of the circuit design in accordance with designer's intent 
and embedded checkers. 



Allowable Subject Matter 

17. Claims 3-7 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims and if rewritten to overcome the rejection(s) 
under 35 U.S.C. 112, first and second paragraphs, set forth in this Office action. The 
prior art of record does the predetermined properties include a block enable property 
that relates to whether conditions enabling execution of a particular blocks of code in 
the RTL source will never be satisfied; an assignment execution property that relates to 
checking wither each logical value is assigned to a variable in the RTL source code 
through assignment operations appearing in the RTL source code; a conflicting 
assignment property that relates to checking whether it is possible for a write in the 
hardware design to be driven by multiple conflicting drivers; a constant value memory 
element property that relates to determining whether a memory element in the hardware 
design will always hold a constant value; and a constant value variable property that 
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relates to determining whether a variable in the RTL source code will always hold a 
constant value. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Vuthe Siek whose telephone number is (571) 272-1906. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack Chiang can be reached on (571) 272-7483. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Vuthe Siek 
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